IT is a well-known fact that a rapici estimation of the carbonic acid in the air, withmt complicated apparatus, is still a desideratum From a hygienic point OF view. A process devised by R. Angus Smith, slightly modified by one of uq, was published in German in 1877. The minimetric apparatus then described was based on the fact that the purer the air the more volume of it is required to cause a decided turbidity with lime or baryta water, The difficulty is, however, to notice the exact moment turbidity sets in, and therefore one of us searched in vain for an indicator to show the exact; point.
THE ANALYST.
~~~~ comparatively accurate results are obtained by the use of phenol-phthalein in the minimetric apparatus. It is, however, plain that the apparatus in its old form is not well adapted for the purpose. With the old indiarubber ball of about 22 C.C. capacity, one must either work a very long time or use enormously diluted solutions, which may give rise to serious errors, as diluted solutions so soon decompose, and the change of colour then also becomes uncertain. Therefore we had to use a larger indiarubber pump. It has, further, been almost unavoidable to provide the pumps with valves, as they are used for mediciual purposes. Experiments carried out by Mr. Bertschinger proved those valves to be the best which were constructed on the system of tho heart. We now use an indiarubber pump provided with such valves, which may be still easily compressed with the hand, and still delivers a fairly constant volume of air, say from 70, 68, 72, 6S, 71,72, t o 71.5 c.c., therefore an average of 70.3 c.c., with an error of 1.7 c.c., which would only influence the fourth decimal of the percentage of carbonic acid. We have also made a mechanical pressing apparatus, by which the error may be reduced to -5 c.c., but this arrangement will only make the apparatus less suitable for those persons for whom it is really intended, without giving a corresponding advantage. The same may be said of the substitution of the indiarubber ball for a glass or metallic pump in the shape of a stomach-pump.
The larger capacity of the new indiarubber pump, as compared with the old one, also rendered necessary the use of a larger flask. One having a capacity of 110 c.c., 10 C.C. for the reagent, and 100 C.C. for the air, proved satisfactory. We found it better not to draw the air through the apparatus, but to force it through.
Flask A has I ring mark, showing 10 c.c., which volumo is, however, much better measured with a
The illustration shows the apparatus (one quarter of its natural size).
pipette. Or the flask may be drawn out, which admits of a more accurate measuring of the fluid and a more thorough passage of the air, but its shape makes it, again, less practical. When the apparatus is required for use first press the indiarubber ball (B) with the right hand, and repeat this FL few times, that it may be filled with the air under examination.
The flask is now opened, and 10 C.C. of the reagent are now introduced. After closing, the contents of B are now slowly pressed into A, which must be well shaken, more particularly towards the end. The red reagent, consting of 5z solution of sodium carbonate, containing *02 gramme of phenol-phthalein per litre, gradually gets paler. If the air is very impure a couple of volumes b will completely decolourise it. I n the case of moderately impure air, from 9-10 volumes will be required, for ordinaryair of the town about 25 volumes, whilst for pure country air, about 40 volumes will be required. I n the latter case, a complete decolorising seldom succeeds, and one must cease transmitting more air, when the colour does not seem to fade any more. As, however, the testing of pure air is out OF the question, this nncertainty of the final reaction does not affect the process, and ttn excess of 3 volumes only affects the percentage about a005 per cent.
The strength of the reagent as mentioned has provsd itself to be the best. If stronger, a very large volume of air must be passed through; if weak, it too soon decomposes. It is therefore better to use a 6 solution, made of 5.3 grammes dry sodium carbonate in one litre of water, with the addition of 1 gramme of phenol-phthalein dissolved in alcohol (to be added before the whole is made up to 1 litre) or this may be added in powder, and dissolved by gentle warming. Before use, 2 C.C. of this solution are diluted with water (free from CO,) up to 100 c.c., and 10 C.C. of this fluid used for each experiment. This sohition keeps a long time, but if it is some weeks or even days old it is safer to make it afresh. Lmg experience has taught us that the kind of glass is without influence, the solution keeping as well in Thuringen as in Bohemian glass bottles. As will be easily understood, the air previously contained in the flask A also takes part in the reaction; but a5 this quantity is constant, no correction was required in making up the table (see the end of this article).
It must not, however, be imagined that the amount of CO, of the air may be aalculated from theorising that the sodium carbonate passes completely into bicarbonate. Percentages thus calculated are far from what they really are, and the more inaccurate the poorer the air is in carbonic acid. This is only quite natural, then it is not possible to combine tho last trace of sodium carbonate with the CO, even after prolonged shaking; in fact, solution of sodium hydro-carbonate when shaken with air free from CO, actually parts with traces of this gas. The relation between the number of fillings and the amount of carbonic acid had, therefore, to be ascertained by direct experiment. A small room, used for no other purposes, and to which there was no admission for strangers, was filled with air mixed with a definite amount of carbonic acid. The air was thoroughly mixed by means of moving a large cardboard, and the CO, estimated twice with the minimetric apparatus. Six litres of the air were then collected for the purpose of later on estimating the CO, by Pettenkofer's process, and then two more minimetric estimations were performed. OF the following experiments, the first one was not quite satisfactory, through want oE practice and insufficient mixing of the air. 
From the graphic illustration it will be noticed the results may be expressed by a welldefined curve, the only deviation being No. 3 ; but as we have already explained, with a pure air like this the end reaction is not so easily noticed and the error but very small. One may, therefore, construct by graphic interpolation a It mixst be further mentioned that our experiments were done at a temperature of about 18" C, which, however, mill be the average temperature of most localities to be tested, so no correction will be required.
The barometric pressure was about 730 mm. Great differences in pressure in other localities may necessitate a may be safely disregarded. lS9 I n conclusion, we must not omit to mention that wa have also tried the use of alcoholic solutions. As is well known, alcoholic alkaline solutions, colourad with phenolphthalein, soon fade, which, according t o Draper, is caused by the abwrption of CO, from the air, which not only dissolves quicker in alcohol than in water, but also precipitates alkaline carbonate. Dacdorisation, therefore, takes place long before the bicarbonate is formed. Our experiments have, however, shown that this reaction is useless to us, on account of its too great delicacy. Alcohol kept boiling for hours, and allowed to cool, with complete exclusion of CO,, still decolorised solution. It therefore either retains CO, or its decolourising power must be caused by some other impurity.
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